Programs created with Super Expénder‘s special statements wil
not work on a machine without the Super Expander plugged in.

Finally, the extra 3K memory expansion is provided automaticaliy
when you plug in the Super Expander ... you will see the screen
come up with approximately 3@@@ extra bytes of memory when

you turn it an.

GETTING STARTED

1. Turn on your television set.
2. Turn your ViC 2@ off.
3. Insert the cartridge.

4. Turn the VIC 2@ on.
5. Your Super Expander is now activated and you may write

programs in BASIC using the special commands, statements
and functions listed below.

Il. USING SUPER EXPANDER GRAPHICS

Afew special notes are in order before you beginworking through
the manual To begin with, it should be noted that for purpeses of
graphics plotting, the Super Expander cartridge divides the
screan area into 1824, by 1624 coordinates. For example, if you
type POINT1,512,512 you will draw a point at the very middie of
the screen These are “pseudo-coordinates” which means the
VIC accepts inputs based on 1@24x1824 dot coerdinates and
scales the plotting down to the VIC s actual screen sizefresolution,

A full range of graphic instructions is automatically added to your
VIS s standard BASIC instruction set when you plug in the Super
Expander cartridge. These instructions are listed and explained

below.

NOTE: WHEN WORKING WITH GRAPHICS THERE ARE TWO
IMPORTANT PARAMETERS WHICH YOU MUST INCLUDE AT
THE BEGINNING OF YOUR PROGRAM. These set upthegraphic
screen so you can plot, include characters mixed with graphics,
etc. The two graphic commands you should begin your program
with are: GRAPHIC and COLQR. GRAPHIC sets the VIC in the
"GRAPHIC MODE" you want to use, and "COLOR" specifies the
colors you will be working with.

INSTRUCTION EFFECT

GRAPHIC Prepares the screen for graphics
SCNCLR Clears a graphic screen

COLOR Select screen, border, character, and auxiliary
colors

REGION Select character color

DRAW Flots a line between two points

POINT Plots a single point

CIRCLE Draw a circle, elliipse, or arc

PAINT Fill in an enclosed area in a colar

CHAR Puts text on the graphic screen

SOUND Set 4 tones and volume all at ance

FUNCTION RETURN VALUE

RGR(x) Current graphic mode

RCOLR(x) The value in a color register
RDOT(x,y) The colorof a point on the screen
RPOT{x) The position of the game paddie
RPEN(x) The position of the light pen
RJOY(x} The position of the joystick
RSND(x) The value in a sound register



GRAPHIC n

This sets up the graphic screen and activates the gr:aphir;s
instruction set. There are 5 different GRAPHIC mr::-dgs, whlc_h are
activated by typing GRAPHIC and the number, as an instructienin

your program.

Example:
1% GRAPHIC 2
24 COLOR 1,2, 3, 4
Type RUN and hit RETURN.

Value of n Mode

& Text mode (normal}

1 Mutti-coler mode

2 High resclution mode

3 Mixed muliti and high-res
4 Return to text moge

Mode @ is the VICs normal text mode. Once the mode has bee-.n
changed, the GRAPH!C 4 statement is used to return to this
maode.

In mode 1, there are 89 points across a line, and 16@ lines. Each
point is drawn in one of the 4 color registers: screen color, horder
color, character color, or auxiliary color. A point placed in the
screen color is invisible, since it is the same as the background;
this can be used to erase other points. Peoints drawn in either the
screen, border, or auxiliary colors will change instantly when
these colors are changed. The character color is associated with
each specific 4 dot by 16 dot space of the screen. This means that
if a dot is plotted in that space in a character color, all other points
in that space that were drawn in the character colorwitlchange (o
the new character color.
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In mode 2, there are 16 points across a line, and 16d@ lines. The
points are half as wide as in mode 1, and therefore give twice as
fine resolution to the screen. However, the color resolution is
more limited. Dots can be plotted only in a character coior. Within
each specific space on the screen, which is an 8 by 8 dot area,
there can be oenly one charactercolor, soyou can enly have dotsin
that color displayed on the screen.

Mode 3 is a mixture of modes 1 and 2. Whean the character coloris
less than 8, the plotting is dong in high resolution. When the
character ¢olor is greater than 7, multi-color mode is in effect.
Mode 4 returns the screen to text mode from a2 graphic mode.

WARNING: if the VIC was already in text mode, this will mess up
the VIC until you turn it off and then on again.

SCNCLR

This statement clears the entire graphic screen. 1t may be typed
directly or included in a program line.

COLOR sc, bo, ch, au

This sets up the 4 different color registers. The variables here
have these limits:

sc=0to15

bo=0@1t07

ch =0 to 7 normal, 8 to 15 multi-color
au=0to15



The colors are:

black

white

red

cyan
purple
grean

blue

yvellow
orange
light crange
pink

light cyan
light purple
light green
light blue
light yellow

DO~NShaON-=+3
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NOTE: in GRAFPHIC 3 mode, character color numbers greater
than 7 set multi-coipr mode. in this case, the actual character
in that space is the color number minus 8.

EXAMPLE: CCLOR1,2,3 4

REGION ¢

This works hke the COLOR statement, except that only the
character color is affected.

EXAMPLE: REGION 7

DRAW ¢, x1, y1 TO x2, y2 [TO x3,v3... TO xn,
ynj

or

DRAW ¢ TO x1, y1[...]

This allows you to draw lines in the screen. The variable ¢ is the
color of the ling, on the following chart:

c High-res Multi-color
) scraen screen

1 character border

2 character character

3 character auxiliary

The x and y variables are the coordinates of the end-points of the
line. The vajues of Xand Y canbe from @ to 1823. An Xvalue of @ is
the left edge of the screen, and X=1823 is the right edge, and the
Y values determine the up-and-down paosition. The values from @

t0 1823 are scaled down tc the actual (168 by 16¢ or 88 by 168)
size of the screen.



EXAMPLE 1: DRAW 1, @, B TO 186, 18@
EXAMPLE 2: DRAW 1.6 FTO@, 148 TO 180, 188 TO 148,870 8,8

EXAMPLE 1 EXAMPLE 2
~ (O
4 1 L y
POINTC. X, ¥

or
POINT ¢, x1, v1, x2, yv2, ---, Xn, yn

This sets a point or points on the screeninthe specified celor. The
points are given in the & to 1023 form.

EXAMPLE 1: POINT 1, 58¢, 5@8
EXAMPLE 2: POINT 2, 588, 508, 6¢@, 6pd, 708, 748

CIRCLE ¢, X, ¥, Ix, ry [,as.ae]

Where: ¢ is the color register (see chart in DRAW statement) in

which the circle is drawn

x and y are the coordinates of the center of the circle

rx and ry are width and height of the circle

as and ae are the optional starting and ending angles of
the arc, in gradians {@ to 108 degrees in a full circle)

B

EXAMPLE 1: CIRCLE 1, 511, 511, 38@, 48¢
EXAMPLE 2: CIRCLE 1, 2@, 284, 183, 1¢8
EXAMPLE 3: CIRCLE 2, 58¢, 6¢d, 2¢d, 30@, 18, 79

EXAMPLE 1

-

J

EXAMPLE 2 EXAMPLE 3
_.1
PAINT c, X, v

This paintsan enclosedareainacclor. cisthe colorregister, and x
and y are any pgint within the area to be painted. Each area can
only be painted once. Because of the color limitations of some
GRAPHIC modes, some nearby shapes may be distorted by this
operation. If an area is bounded by multi-color mode areas, it must
be PAINTed in the multi-color mode.

EXAMPLE: 19 GRAPHIC 1
2@ COLOR1, 7,8, 14
3@ CIRCLE 2, 511, 511, 288, 30@
4@ PAINT 3, 511, 511
59 PAINT 1,511, 8

g



CHAR ro, co, “text”

This will put normal text on a graphic screen. The ro and ¢o
variables are tha row and column on which the text is to appear.
The text can be anystring variable or text inside quote marks. Text
should only be displayed when in the high-resolution mode, orthe
mixed mode, but never in multi-color mode.

EXAMPLE: CHAR 1, 1, “HELLO THERE"

SOUND st1, 52, s3,s4, v

This sets all 4 sound “speakers” and the volume control zall at
once. The 51 valueis putinto register 1. lfits value isless than 128,
no sound will play from that speaker. Thevolume can rangefromQ
(off} to 15. This lets you create multi-speaker sound effects.

EXAMPLE: SOUND 225, 225, 225, 8,15

RGR{x)

This function reads the graphic mode that was set with the
GRAFHIC command. The value of x can be from @ to 255, and
doesn’t effect the result.

EXAMPLE: X = RGR(®

RCOLR(x}

L]
This reads the color from any of the 4 registers, depending on the

value of x on the following table:
COLOR REGISTER

screen coloer
border color
character color
auxiliary color

LK —= & 4

EXAMPLE: X = RCOLR{(2)

RDOT(x, V)

This reads the color value of a dot on the screen. The values of x
ang y are the coordinates of the pgint, and the color value
returned is the reqgister of the color on that space.

EXAMPLE: X = RDOT(S511, 511}

RPOT(x)

This reads the value of the paddle. If x= 8, paddle X is read, and if
» =1, paddle Y is read.

EXAMPLE: 18 GRAPHIC2;:COLOR11,6,8,6,
2@ X=RPOT{@:Y=RPOT{1):J=RJOY(d
3@ IFJ=12THEN:SGCNCLR
2@ IFJ=ATHEN:REGIONZ
5@ IFJ=8THEN:REGIONGE
&@ POINT2 X*4 Y<4:GOTQ2¢



RPEN(x)

This reads the screen coordinate of the light pen. If x=@, the X
coordinate is returned, and if x=1, the ¥ coordinate.

EXAMPLE: X = RPEN{#)

RJOY(x}

This reads the value of the joystick. The x variable must be
between ¢ and 255, and has no effect on the outcome.

EXAMPLE: 18 GRAPHIC2:COLOR11,6,6,6,X=178.Y=170
20 J=RJOY{@
3@ X=X+H{{JAND4)=4}=({{JANDS)=8)
4¢ Y=Y+{{JAND1)=)—({JAND2)=2)
5 POINT3,X*3,Y*3:IFJ=128THEN:SCNCLR
6@ GOTO2¢

RSND(x)

This reads the value of any of the sound registers, depending on
the value of x from this chart:

X sound reqgister

sound 1
sound 2
sound 3
sound 4
volume

ChIa 0 Moy —

I1l. WRITING SUPER EXPANDER MUSIC

The Super Expanders music writing moade lets you play notes
directly by typing on the keyboard, of, more important, by using
the PRINT statement in your BASIC PROGRAMS. ltis “interrupt
drivan”, which lets music play while the program proceeds with
other tasks. It is designed primarily for playing of music, as
opposed to sound effects, and makes writing programs with
chords much easier.

Music modais entered by holding down the CTRL key and hitting
the left arrow (~=—). When you type this in quotes ina program a
“raverse f' should appear. This is a special symbol that shows you
where music mode is included in your program. Now any key you
type will be interpreted by the music package, until the RETURN
key is hit. Here are the characters recognized by music mode:;

Character Effect

Screen echo on

Screen echo off

Volume selection

Sound register selection
(the letter O, not the number) Dctave selection
Tempo selection
Rast for 1 beat
Play note
Play the next note sharp
Play the next note flat
RETURN Ends music mode

0
M
ol
]
>
m

1 ] 1

GROTDT—EOL<OT

When PRINTING strings of these characters, the semicolon (-}
can be used to prevent the RETURN character frem ending music
mode.



The screen echo is normally off. Any charactersrecognized by the
music package are not displayed on the screen. However, when
the echg is turned on, they appear normally.

Some of the letters recognized by music mode must be followed
by a single digit. Here is a table of these letters and their
associated numbers:

Letter Numbars Value of numbers

v @to 9 & is quietest, 8 loudest
S 1to4 Speaker no.

O 1103 11z lowet, 3 is highest

T gBto9 Tempo

The tempo is selected according to this chart:

Tempo Beats per Duration of hote
number minute timas 1/60 second
5 oo 4

1 580 6

2 450 8

3 388 12

4 225 16

5 150 24

G 112.5 32

7 56.25 84

a8 28. 128

12 14. 255

Each sound registerhas 3 complete octaves in its range. However,
since register 2 is one octave higher than register 1, the three
octaves are different. When playing notes in differént sound
registers, be sure that the octaves used are chosen correctly.

Here are some examples of strings that play music (the reversed f
symbol means held down the CTRL Key and type the left arrow
key at the top left corner of the keyboard).

18 PRINT “ALL THE SAME NOTECTRL[<=] T7v951@23C 820
33 -I G!r

20 %FIINT “SCALE T3 V9 S2 @1 CDEFGAB @2
BDEFGAB @3 CDEFGAB"

38 PRINT “CHORDS[CIRL[&] T5 V9 S1 @3 CS2ES3 01 G"
49 PRINT “S1 @3 D 52 @2 #F S3 @1 B",

58 PRINT*S1 @3 ES2 @2 AS302C”

IV. PROGRAMMABLE FUNCTION KEYS

There are 8 functions that can be accessed with thefunction keys
along with the SHIFT key. These are pre-assgigned to the following.

Key Text

1 GRAPHIC

f2 COLOR

13 DRAW

14 SOUND

5 CIRCLE

6 RUN + RETURN
fr POQINT

f8 LIST + RETUEN

Any time you hit these keys, the characters with which they are
programmed enter the input buffer exactly as if you had typed
them in yourself. Each key can be programmed with up to 128
charactars, using the KEY command.



KEY
or
KEY n, “string”

The word KEY all by itself makes the VIC display a list of all § func-
tion keys and their current value. This is formatted on the screen 2o
the contents of the strings can be edited by moving the cursorup to
the string, making the desired change, and hitting RETURN, just
like editing a program. You ¢an change any key in the KEY MENU by
changing the information inside the quotation marks and hitting
return or by typing the KEY command using the format shown in the
example below.

When followed by a number, this command changes the string
value of the key to the new value. This can be up to 128
characters, including cursor and color controls, the RETURN
(CHR$(13)}), or any other character. The keys can be changed
under program control as well.

EXAMPLE: KEY 1, "ISN'T IT AMAZING?”

V. 3K MEMORY EXPANSION

When the 3K cartridge is used to expand the VIC-2@, the BASIC
program area is changed so it starts at location 1824 ($@A09).

Note that with the 3K cartridge plugged in, only on-board memory
{4996-8191 or $1009-1FFF) can be used as VIC screen and hi-
resolution graphics areas.

SUPEREXPANDER
PROGRAM
EXAMPLES
PROGRAM 1

5 AEM TRIG PLOT LERD

1 GRAPHICZ

11 SCHCLE

15 5¢=1NT{HND:1]=15}:CH=INT[RHD(1}*H}:1F5c=cuTHEu]5
of COLORSC, EL,CH,L

3 BM=RHNL(1)=19p+194

Afp FR=HNT{1]*1pa+Gp

Ep AT=AKD{l]*T*2

6 TA=INT[RNL{1l)+.1d}

i | TFTA=1THEH&H=RHD[1)*1Eﬂ+5ﬂ:FH=HHﬁi]}*2ﬁﬂ+5ﬂ:ET=:HT[HHD{l]r.h]
A X=90:;05UL 2@

a3 DRAWIL, X, ¥:¥Yp=Y

180 FURX=14TOLQ245TEPZP

118 GOSUEZRR

17# IFAES(Y-¥@)>E@R THEH:LRAWT (X, Y

130 CRAWLTOX,Y:TH:Y

148 MNEXT

18p FORX=1TL2PE-NERT

l&@ RUL

2po f:AMtELM:K;FH+ADjfUGHfTﬁ*cfoH+nﬂ}]:IEET=1THENY=—?
210 ¥Y=512+4Y:IFY<@THENY=PR

22p LEY>1p23THENY* 123

23ip RETURN



PROGRAM 2 PROGRAM 3

&£ REM GRAAPHI1C LEMOQ
§f REM KiANFRTIC STRING AAT ADAPTEL FROGM DYTE ARTILLE
3 GARPEIICZZ

S REM 13- 2@ coLdRy B85, 5

M J-T TYRANMIC ] . I8 FORL-PTOSpRS TEFAH
¥ GRAFHIC?:COT.ORG, T, 1,132 ad CIRCLE2,511,511,L,5@R-L
2@ FCRL=1TOS:RERDX{T)],¥({I},Z[1] :NEXT o wexr
‘89 FCGRI-1T0% 55 GUSUHSER

LO¥Y[T}=¥¢1 e :
1@%n [T} | af Q=ANWL{1)/i+.25
11 xXiI)j=x1) . 76 FORL=ATOS@PETEFIF
111 Z24X1=Z11} 8f CIRCLEZ,51i,511,0,5Qp-L*0
124 POINTZ, GRA+(ZPPSXLE1] )/ (YT (T 4 2075 , 509 2@ HEXT
g AmaTiCa oo e Jpcsi -

=h+ 2@ R-ASYT, = il
65 FDEl:TTDS fe7.28 12 PORL-ATOSEASTEPAR
L7 OCIT] =X (1) -KC)*COS[Ry + (¥ {E) -¥C) *SIN[R) 4 KO ﬁ: Eéﬁmhﬁ]]rauiuurﬁ“'l'
TEH YY{I) (W (T)-¥C) *FCOE(R) 4+ /(L) -XC) *SIN{R) +¥C+18a ;
185 AX!T]=(39d*xx 15¢ GOSUHARS
104 = # iTJ}f[¥T{1]+EPEj+5ﬁ¢:h?{1]=f3ﬂm*zz{1]Jf[?t{:1+3gﬂ3+5pg 22 FCRL-GTOATEVEPMTSI5
131 :Ei&[g Tif CIHCLEZ S11+4AR*SINGL) , C11+A@PFCOS (L], 75, LOE
- . 24§ HMEXT
1495 FiMT=1T04 250 GosuBapl
2 DRAWZ, RX{S] ,AY(S)TOAX (1, AY (1] 260 FORL-@TL2* TRTERT/GH
T1F HEXT 299 CIRCTEZ, 511+4@@*SIN L], 5] 3 +3PA*COE (L) (T+1) 75-L*1p, 1@P-L* 13
g;f EE;:E.&x(!],nrtlaTthqE],nYiE; §E§ Eﬁﬁinﬁn!
FaA - =

it i :':':;*J:ATEJ?TUF'-JHNJA‘!'[‘H 360 GERAPHICL:LLMAL: TPR, 3] s POHL= T0R:AC=THT {RUDO(1T * A}
A DRAW2 AN (3) , RY (31 ToAN (L) AY[]} IRl Bﬂ:THT’RHD[l#‘iE\:%FED:SCTHEHLHl
sgg g##g;énxiEJ;A?[E}Tﬂhquj,hffd] @2 CH=1NTIRMD{13*AY t1F [(SH=5C ORCH=E0) THEN 3p2
. e JA3 BU=THWT(RNEO{ L) *16) 1 1F [AU=EC) DR (4U=HDy GR(AU=CH) THEN 3§ S
_dda bHTﬂ—EﬂE,EE.lEH.~2wﬁ,d?ﬂ.lgﬂ,Eﬁﬂ,ii,lgﬂ,znf,42d,1gg:a'22gr_ﬂgl 84 COLORSC, HO,OH AU

310 X=THT!RMD(I'*IA2LL :Y=THT [RMC[L) *1B24) : ¥1=TNT(RHD {1} *1pzd]

115 ¥l=INT(RANL(IIE1@24A)

2@ Ca=p:C2-§

1% FORM=QTo2QH

14 IFCLSITHENC]I=S+TNT(REKED{ L)% 1@} :RE=THT {®&ND (L * 3 +1

%5g L[FC2<iTHENDHE-INT[HND(1;*R1] —4@:1DY—1RT{AKD{1]*20) —dPaDA=1NT (HED (]} *R1) —dd
155 TPC2<ITHEMDH=TWT (RND(1]*B1l! -4@:CA=T154+INT(LME} L) *1£)

IB0 X=RADN:Y—T+DN i K1=X14TA: ¥ -¥LeDR

T61 IF(M<AIOHE»1@23 ) THENDX - NX-X=NaDX*Z

I6% FF[Y<@]OR{¥>1@#231 THENDY=-DY¥r ¥=¥rI¥* 7

6L IFtXle@yARNTI>1@ 23 ) THRENDA=—TR: Xi-Rl 1 LAY 2

364 1F[(YL<@IOR{YL>1p22) THENDRE=-DE: T1-41 TIR® 2

I66h Cl=C1l-Le02=02-]

37 LRAWA,ER (M, E] B2 R, 1] TOARIM, 21 ,AE 4k, 7]

138 DRAWHE X, YTONT, Y Leak[M BI=N-R%IM, Lh=Y 10 (M, 2] =¥ AR (M, 3)=Y]

14p NEXT:MENT

Apd GosupSAR ]
440 CRRPHTCA-COLCHL,?,6,f6:PRINT*HOFE Y0OU LIKED THE SHOWLR :OG3UERRA RUK
opR FORL-LTUDUPRA:MOXT:ECHULHHETURE



